














































































































































































参 考 文 献
 1） sHimoda, m., Yamamoto, Y., CoCUnibo-Castellanos, 
j., tonoike, H., kaWano, t., isHikaWa, H. and 
osajima, Y. （1998）. Antimicrobial effects of 
pressured carbon dioxide in a continuous flow 
system. J. Food Sci., 63, 709-712.
 2） damar, s. and balaban, M.O. （2006）. Review of 
dense phase CO2 technology： microbial and 
enzyme inactivation, and effects on food quality. J. 
Food Sci., 71, R1-11.
 3） sPilimbergo, S. and bertUCCo, A. （2003）. Non-
thermal bacteria inactivation with dense CO2. 
Biotechnol. Bioeng., 84, 627-639.
 4） garCia-gonzalez, L., geeraerd, A.H., sPilimbergo, S., 
elst, k., van ginneken, l., debevere, j., van imPe, 
J.F. and devliegHere, F. （2007）. High pressure 
carbon dioxide inactivation of microorganism in 
foods： The past, the present and the future. Int. J. 
Food Microbiol., 117, 1-28.
 5） kobaYasHi, F., HaYata, Y., koHara, k., mUto, n., 
miYake, m. and osajima, Y. （2006）. Application of 
supercritical CO2 bubbling for deodorizing 
drinking water. Food Sci. Technol. Res., 12, 119-
124.
 6） kobaYasHi, F., HaYata, Y., koHara, k., mUto, n. 
and osajima, Y. （2007）. Application of supercritical 
CO2 bubbling to inactivate E. coli and coliform 
bacteria in drinking water. Food Sci. Technol. Res., 
13, 20-22.
 7） sUmikUra, m., Hidaka, m., mUrakami, H., nobUmoto, 
Y. and mUrakami, T. （2007）. Ozone micro-bubble 
disinfection method for waste reuse system. Water 
Sci. Technol., 56, 53-61.
 8） ikeUra, H., kobaYasHi, F. and tamaki, m. （2011）. 
Removal of residual pesticide, fenitrothion, in 
vegetables by using ozone microbubbles generated 
by different methods. J. Food Eng., 103, 345-349.
 9） ikeUra, H., kobaYasHi, F. and tamaki, m. （2011）. 
Removal of residual pesticides in vegetables using 
ozone microbubbles. J. Hazardous Materials, 186, 
956-959.
 10） ikeUra, H., kobaYasHi, F. and tamaki, M. （2013）. 
Ozone microbubble treatment at various water 
temperatures for the removal of residual 
pesticides with negligible effects on the physical 
properties of lettuce and cherry tomatoes. J. Food 
Sci., 78, T350-T355.
 11） kobaYasHi, F., ikeUra, H., oHsato, s., goto, t. and 
tamaki , M. （2011）. Disinfection using ozone 
microbubbles to inactivate Fusarium oxysporum f. 
sp. melonis and Pectobacterium carotovorum 
subsp. carotovorum. Crop Prot., 30, 1514-1518.
 12） kobaYasHi, F., ikeUra, H., oHsato, s. and tamaki, M. 
（2011）. Microbicidal effect of microbubbles with 
ozone, oxygen, and carbon dioxide against Fusari-
um oxysporum f. sp. melonis and Pectobacterium 
carotovorum subsp. carotovorum. J. Jpn. Soc. Agric. 
Technol. Management, 18, 123-128.
 13） kobaYasHi, F., ikeUra, H., oHsato, s. and tamaki, M. 
（2011）. Microbicidal effect of ozone microbubbles 
generated by different methods on Fusarium 
oxysporum f. sp. melonis and Pectobacterium 
carotovorum subsp. carotovorum. J. Jpn. Soc. Agric. 
Technol. Management, 18, 129-134.
 14） kobaYasHi, F., ikeUra, H., oHsato, s., goto, t. and 
tamaki, M. （2012）. Ozone microbubbles as a 
disinfection in nutrient solution, and their effects 
on the composition of fertilizer and the growth of 
cultivated plants. Biol. Eng. Trans., 5, 137-146.
 15） Park, J.S. and kUrata, K. （2009）. Application of 
microbubbles to hydroponics solution promotes 
lettuce growth. HortTechnology, 19, 212-215.
 16） Park, J.S., oHasHi, k., kUrata, k. and lee, J.W. 
（2010）. Promotion of lettuce growth by application 
of microbubbles in nutrient solution using different 
rates of electrical conductivity and under periodic 
intermittent generation in a deep flow technique 
culture system. Euro. J. Hortic. Sci., 75, 198-203
 17） 早田保義・小林史幸。食品の処理方法及び食品の処
理装置。特許第5131625号。
 18） kobaYasHi, F., HaYata, Y., ikeUra, H., tamaki, m., 
mUto, n. and osajima, Y. （2009）. Inactivation of 
Escherichia coli by CO2 microbubbles at a lower 
pressure and near room temperature. Trans. 
ASABE., 52, 1621-1626.
 19） kobaYasHi, F., HaYata, Y., ikeUra, H., mUto, n. and 
osajima, Y. （2010）. Inactivation of Saccharomyces 
cerevisiae by CO2 microbubbles at a lower 
pressure and near ambient temperature. Trans. 
ASABE., 53, 1217-1222.
 20） kobaYasHi, F., sUgaWara, s., takatomi, t., ikeUra, 
H., odake, s., tanimoto, s. and HaYata, Y. （2012）. 
Inactivation of Lactobacillus fructivorans in 
physiological saline and unpasteurized sake using 
CO2 microbubbles at ambient temperature and 
low pressure. Int. J. Food Sci. Technol., 47, 1151-
1157.
 21） kobaYasHi, F., ikeUra, H., odake, s., tanimoto, s. 
and HaYata, Y. （2012）. Inactivation of Lactobacil-
lus fructivorans suspended in various buffer solu-
tions by low-pressure CO2 microbubbles. LWT - 
66
マイクロバブル化した加圧二酸化炭素を用いた食品の殺菌・酵素失活に関する研究
Food Sci. Technol., 48, 330-333.
 22） 早田保義・小林史幸。処理方法および処理装置。特
願2010-159812。
 23） kobaYasHi, F., ikeUra, H., odake, s. and HaYata, Y. 
（2013）. Inactivation kinetics of polyphenol oxidase 
using a two-stage method with low pressurized 
carbon dioxide microbubbles. J. Food Eng., 114, 
215-220.
 24） kobaYasHi, F., ikeUra, H., odake, s. and HaYata, Y. 
（2013）. Inactivation of enzymes and Lactobacillus 
fructivorans in unpasteurized sake by a two-stage 
method with low-pressure CO2 microbubbles and 
quality of the treated sake. Innovative Food Sci. 
Emerging Technol., 18, 108-114.
 25） 小林史幸・桜井博志。液状物の処理方法。特願
2013-008455。
　
67
